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<54) yCTFOftCTBO JUIfl PEMOHTA OECAflHWX K0J10HH 




IboGpcreHHe othochic* k ycxpoHCTBaM, np«- 

MCHHCMNM npH yCT2HOBKC npOflOnbHO-IXXfrpHpO- 

BaHHBix tuxacrupeu to MCTa-minecic»x Tpy6 

B 06caUHMXj KOilOHHajC HC^TJJHMX, ra30BHX ■ 
BO AHHblX ' OCB3JKHH C IlCJlbJO BOCCTaHOBJICHKH 

repMCTi^dcni' ctchok kojiohh. 

H3Bccmo ycrpoMciBO Ann ycraHOBicH Meraji- 
ronccKHx imacTwpcH, cor^pmamcc lunonneHHWH 
xhokoctuo anacrinmjA cocyn. cnycicaeMwfi 
k Mcciy noBpexcieHHJi kojiohhm hj xpoce. Ha 
ooBepxHocm 6ajxjioHa cneuHanmwMH 3wwta- 
mh KpcnKTcs MCTanniwcKHM nxJ>piipoBaHHn5 
nnacTMp^ Bh^h anacTTPiHoro cocyaa b : mm- 

KOCTV nOMCOICH BOjfolBHOH 3ap*A C 3JICKTpO- 

jxeTOHaTopoM. PaauHpcmic miacrup* b kojkm- 
hc ocymccrinJicTCJi; npM eapbive 3ap«a.J|lKg^; 
Ocbobhum HtflocrarKOM 3to ro yapoKCTBa 

RHtTCfl . TOyflHOCIb AOi^tWCCHJU paBHOMcpMoro 

pacainpcHjui -luiacTupw no bccm tuvmt. 

HaKobncc^ojuoKKM no tcxhmvckom ^ cymnoc- ; | 
th ft nocfuTacMOMy iwynbTaTy k npcflnariCMO- 
My «BnffeTcn ycrpoHCTBo Ann pcMOina o6can* 
hnx Konoim, concp5Kaiuce nojiyto unanry c 
ynopoM, <J>opMHpyionjyio ynpyryio ro/iOBicy, 



to 



t$ 
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xecTKHH KOHyc-uyaHcoH « yaaHOBJicMHbifi Hft^^/ 

UHiHTC MC^7yBO{»OM R KOHyCOM- nyaHCOMOM^V" 

npoflcmuio ro<{»pHpoBaHHufi .nnacTMpk!: H [21. .:^ . 

HcAocTatKOM WwcTHoro ycrpbficiBa : aww-| ^ 
ere* to, no xccctkhm KOHyc-nyaHcoH npeABa-^;; 
pttioibHoro paaujcpcHHJi npoAonwio-ro<t)p«poBaH-;^ 
Horo roiacTwpji bwdojibch c rnajucofi ooKoioft ^ 
nowpxMOcrwo. Tajcoif KOHyc npM paouHpcHMH" 
. snaAMH ruiacTwp* coaoacx o6paTHbiM ncpcrn6 
MCTanna, B pesynwaic xaxoan R3 BnajyiH 06- 
paaycT abomkm-; MejaoxcKMM miacTWpa k kojiob- 
hc JlpyntM HewxtaTKOM ycTpoMCTBa ^^S^^^i 
B03MO«ocri f aakmcHHBaHMJi KOHy^nyaiwoHl^^ 

HHHM MCW^HX^njOMCTpaMH. ^^^Sgg^.^ 

Ueni«iioo6pCTC^ 
KavciBa poSni^ i^^^j 
cro nyrcM HCKnioWtuw 3aKxiHMHBamw b" pe^ 
MOHTHpyeMO* KOJioHHC K0Hyca-nya^H3^^ 

Ucni> AocraneTca- tcm^ito b; y<^ 
fljw pciwtm^ta^x'KonoHM^^^^^^^^ 
nojiyw umHry c ynopoM, 4>opMHpyiomy» yn-. 
pyryw ronoBicy, xcctkmh Konyc-nyaHcoH n \> \> 
ycraMOBJicHHMM Ma urraMrc Mcxny ynopoM 



- • a* 
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KOHycoM- nyjitcoHOM n^on.HO-r^PHpooaHHMH b npou«* PacuiHpc«H» Bnwm. . 

.»MMK- Sa».KaMH, MMCWU1HMH ntpCMCMHMH pa- KaHaBOK BOapaciaei HO ^"^^7^3^. 

- f, RHH k GonMucMy , npn ,tom BUCTynM^nnacm- •, j noBopaMHB3K>Tc» h nou t«hm yrnoM P«PN 
Mte ™<c^ueHu c npoao,,u«b.MH*aHa&^^^^ 

|iS|Sy^yS,com. a yroi^^W^efi ^flatHefiuieABH^HHe KOHyca^yaSI^I 



HH* ■ KOHy^^ B03HHKHOBCHH10 [ BHCKOHTaiOTOrO # ^ 



^Twpji; : Ha>Mr. 6 - KOHyc-nyaHCOH;?pa3pC3: 
- ycTpoHCTBO ana pcMOHta ''o6c^ui^Tpy6. co. ■ 
WjmHT ^pMHpyiouTyio ynpynr»|n^Ky^l,^: 
^ xecTKHft: KOHyc-nyaHcoH 2. h nonyio^iinaHry 3. 
^"C^CKacTCH-yCTpoHcrBO b cKBaxMHyl'KlMCciy . 
HapyuiCHK* KOJiomtu iia iiacoaio-KOMiipeccop- 
: mux hjih 6y P Hni>HbU T P y6ax 4 bmcctc c, Mctaji- 

JIHMCCKHM lUiaCTbipCM 5. KOTOpblH OJ1HHM , KOH- 

iiom onHpaeTCB ita KOHyc-nyaiicoH 2, a ot occ 
Boro ncpeMCiuciiHH BPcpx ynepacHBaerc* yno- 



.>.t3tf%j.-- 

V ynpyroii ' (popMHpyiomeii ronoBKofi. l$gpg 
» 5 "V> 3 KcnepKMeHianwo ycraHOBneHO^jro ; yrong^^ 
- nobcMa o6pa3yiomeH KaHaB0K tf 7 KOHyca-iyaH-^ : 
coHa 2 waqMtcnbHO wuwct H a KaqeCTBO paoiiH- ; - 
■- peHHH-iuiacTwpB M oceBoe ycwwe-. npoxo*w-;W~. 

hhh KOMyca-nyaHcona. Yron nanbCMa o6pa3yjo-:, v 
20 m ea Menee 35° He aaer wih naei ..hmwik»: 
Hoe ysenineHHe npoxoiworo wtaMeTpa. iwuictm- 
pa, a yron nom>eMa o6pa3y»meM 6once. 40 . ... 
BcniT k snawieniHOMy ynejiimeHHK) HeoGxonH- 
mwx oceBHX yawn* Win npoxowjeHHB Konyca- 
2S nyaHcona m yxymueHWo KanecTBa pacumpeHH*. 



poM 6. 

. :r 5KecTKHfi Konyc-iiyaHcoH 2 npencraBJiaeT co- 

•6ofi yce-KHHMH Konyc Opar. 6). n.tam* ; ; _ ^^J-* noaie Ma o6pa3yiouKH; Ka- «v j 

noBcpxHociH Koroporo B unom, e .K M> „po W u«ue t 35^0^fe<H^^ 

P a 5.= yron „a^oHa o6pa3yK,mcH^aBO K 7, J^^LJSi no ob— k nHa- 

cociaBJiHwmitH 9-12°, yBenHMHBaeica flo 35- J0 HMMeip yBen w» 
40° y 6oni,iuero ocHOBaniw KOHyca. Pawyc Mtrpy KOHyca Ha 6-7 mm b 146 h *> 

7axaBOK ncpeMCHHMM. y Me.. b uiero ochobb,.*, o&a^x Tpy6ax. 3to no3BOHBCt ^™««^ H 

(AHr. 3). KOH4*ry P a«HH KOToporo, ^noBippHti ^^yMeHBunnB HHaMcip ^P 0 "^^^^ 

kanpHMep. ahh Ko.o'ca-nyaHcoHa, npHMCHBCMO* pacuD,pcHHM nnaciup* rnanKHM KOHycoM c ..... . . 

ro L peMOHTa. 146 mm oeca^ux.KOHOHH.- . . yrnoM no^eMa o6pa3y W u,ch B 9- 1 2 K« 
paWc LaBOK y MeHBtHero ocHOB3H^f(*HrJ);, ; 3io ; np«WTO ••nporotimc, npoxoOTOH HHaMeip 



cooTBcrcTByeT AwaMCtpy KOHyca-nyancoHa. 



40 



<!>OpMyJia H306pCTCHMJI 



COCI3BJWCT II MM. B cpeflHCM CCHCHHM {$wA) 

16 mm, y 6ojibiuero ocHOBaHHH KOHyca^- 
28 mm (<J)Hr. 5), - 

ycraHoBKa nnacrwpfl b kojiohhc o6ca/iHbix 
xpy6 ocymccTBJiBCTca nyiCM n poTHru Bajuw qe- 
pc3 Hero *ecTKon> KOHyca-nyaHcoHa 2 • 4>°S>- 
MMpyioincH rojioBKM 1 (<}M«\ 2). 

B Hatane, b 6c3onopHOM (4>ht. 3) H^iacnn- 
ho b onopHOM^OJmr. 4 h 5) pcxHM^paaim- 

..l^p.aHHpe.ou, 

bok b 9-12 (*Hr.6). BnajmHbi iuibctwph ' . KOHyca nyaHCOHa, oocjicjooih 
npn mom iwotho npHncraiot k KanaBicaM- ko- . t ^'.- : , pyeMOH ^ _ kojioiwc .KOHyca nya« , 




ycrpoHCTBO zuih peMOHia o6cajWbix kojiohh , , 
coaepjKamcc nonyw iinaHry c ynopoM, (JwpMH- 
pyiomyw ynpyryio ronoBKy, ^ccctkhm KOHyc- 
i^fe nyaHcoH m ycraHOBncKHWH Ha unaHrc MC«ny 
' 'fynopoM h KOHycoM-nyaMcoHOM nponojibHo-ro*- 
- — — — in t- 

50^. 
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^^^ocseHMM^k xofly 1 KOnyca-nyaHCOHa| 2 npbucc*^^^ 



w ^ f i5uiMM/;wpeMeHiiMfi panityc. yBer.jnHBaiouiKflca 

"~7 " "~ ' • ,' ,■ " n-n-Memo- 5S W MMUIierO OCHOBaHHH KOHyca K BojinucMy. , 

ce ncibopMauHH bnajom GnaronapH nepeMemo- 01 " „„„,.„.„<, „„„.„..„„ c 

My paZcy 7 speMB -net no Ayr. (*«rJ- np« diom Buctynu nj.am.pH c • 

« STo^amoro ncpen.63 Metaima, ^ H . - nponon.HMxo. KanaBKaMK " 

np«o«ranu« o6pa30»a W ,c howhchmob. 3ateM yron Ha W .oHa oop.ayH.u.CH KaHaaoK y eonMUO- 




ro ochoiuiihr Koiiyca nya:uc:i3 co:!3BJ«ici 
35-40°. 

•V -.r*i : :.* liCTOMHMKM MM(jH)pMaUMH, 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the waH of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase {or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 

[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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